Introduction
Inverted internal limiting membrane (ILM) flap technique is a new method first reported by Michalewska and colleagues [1, 2] . After their report, this technique was successfully applied for macular holes (MH) with high myopia [3, 4] . Here, we report a case of the expansion of the submacular retinal pigment epithelium (RPE) atrophy and gliosis on the surface of the retina after the inverted ILM flap technique was used for chronic large MH.
Case Report
A 79-year-old woman presented with a chronic large MH which remained open despite pars plana vitrectomy (PPV). The surgery for the MH closure was performed twice 14 years earlier. ILM peeling was not done during previous surgeries. The best-corrected visual acuity (BCVA) with the Landolt ring chart was 0.08 at her visit. The minimum MH diameter was 1,240 μm. Inverted ILM flap technique with 20% SF6 gas tamponade was performed for the MH closure. For the inverted ILM flap technique, 25-gauge PPV and ILM staining with indocyanine green (ICG) (0.25%) were used. The ILM was peeled off for 2 disc diameters around the MH, but it was not completely removed. The ILM was then inverted and covered the MH. One week after surgery, the MH was closed, accompanied by glial cell proliferation, spreading from the inverted ILM flap (as reported before) ( fig. 1 ) [1] . On the other hand, the area of the submacular RPE atrophy and gliosis on the surface of the retina, which were already observed 1 week after surgery, gradually increased in size ( fig. 1) . BCVA improved to 0.3 six months after surgery.
Discussion
Michalewska et al. [1] reported that the inverted ILM flap technique stimulates proliferation of glial cells that fill MH. In our case, the MH was closed successfully after 1 week and the photoreceptor defect decreased in diameter after 6 months. Finally, visual acuity improved from 0.08 to 0.3. This result might support the hypothesis that proliferation of glial cells produces an environment for the photoreceptor to assume new positions in direct proximity to the fovea [1] .
On the other hand, we observed the gradual expansion of RPE atrophy which was depicted as a hypoautofluorescent area on the fundus autofluorescein image ( fig. 1) . One possibility for this RPE atrophy might be the effect of ICG cytotoxicity. Several reports have demonstrated cytotoxicity of ICG to the RPE and neurosensory retina [5] [6] [7] [8] . In our case, we used ICG for the ILM staining. It is possible that some quantity of ICG, which was left at the bottom of the MH and enclosed by the overlying ICG-stained ILM flap, provoked the RPE damage. Another possibility might be that several inflammatory cytokines secreted from the vitreous, like tissue necrosis growth factor-α [9, 10] , induced unexpected intensive Müller cell activation, followed by both RPE atrophy and gliosis.
Conclusion
In summary, the inverted ILM flap technique may be promising even for persisting large MH which were not closed in previous multiple surgeries. Long-term observation is needed On the other hand, the area of the submacular RPE atrophy and gliosis on the surface of the retina, which was observed 1 week after surgery (g), expanded gradually (h-j). The area of the RPE atrophy was depicted as a hypoautofluorescent area on the fundus autofluorescein image 6 months after the procedure (k). FP = Fundus photography; FAF = fundus autofluorescein.
